Genetic Mapping
The variety of approaches to genetic mapping can be bewildering. But with all methods, the resolution is limited by recombination. Recombination is the natural crossing over between the two copies of each chromosome that occurs during meiosis; it is important for mapping, because it breaks down the linkage between QTL and molecular markers on the same chromosome. The result is that markers that are closer to a QTL tend to show greater association with the trait of interest than markers that are further away. If there have been many generations of recombination, only markers that are extremely close to the QTL will show association with phenotype.
Most QTL mapping projects begin with crosses of inbred lines, and so there are a limited number of generations in which recombination can happen. For instance, in an F 2 cross there is only one generation in which recombination can break down linkage between QTL and nearby markers. As a result, mapping resolution is severely limited by sample size. Some studies have pursued this approach on a sufficiently large scale to refine the location of QTL to individual genes, but this has required sample sizes in the thousands [6].
In contrast, with an outbred strain one can take advantage of many previous generations of recombination that have effectively The analysis uses an ANOVA with two factors: QTL genotype (high and low) and mutation (+/-). If the gene underlying the QTL is not the same as the knocked out gene, and the two genes do not interact, then there will be an effect of the QTL and potentially of the mutation, but these two effects will be independent and the interaction between the two factors will not be significant. In contrast, a significant interaction term indicates that the gene underlying the QTL is the same as the known candidate gene (allelism), or that the two genes interact (epistasis 
